Non-Technical Summary
Worker remittances constitute an increasingly important mechanism for the transfer of resources from developed to developing countries, and remittances are the second-largest source, behind foreign direct investment, of external funding for developing countries. Yet, literature on worker remittances has so far focused mainly on the impact of remittances on income distribution within countries, on the determinants of remittances at a micro-level, or on the effects of migration and remittances for specific countries or regions. One shortcoming of the existing literature on worker remittances is thus that it mainly relies on microeconomic studies and, therefore, does not fully address the main questions of our current study. We use a large panel data set including 87 developing countries, for which information was generally available from 1970 to 2000.
Overall, private capital inflows to developing countries are more than three times higher than remittances. However, several countries have experienced a significant expansion of remittances, when comparing it to growth rates of other capital inflows, and during the last three decades, streams of remittances to developing countries increased tremendously, especially in the 1970s and 1980s. We show that remittances, private, and official capital flows have different determinants and, in particular, behaved quite differently over time. To some extent, however, remittances also share similarities with the two types of capital flows considered. These similarities are in fact not surprising since payments of migrants to their relatives back home are motivated both by market-based considerations and by social considerations.
We provide evidence for the thesis that worker remittances provide a stable inflow of money to the receiving country, compared to other capital inflows.
Motivation
Worker remittances constitute an increasingly important mechanism for the transfer of resources from developed to developing countries (Russell 1992) and are the second-largest source, behind foreign direct investment, of external funding for developing countries (Ratha 2003) . Therefore, developing countries are often in the focus of the discussion since worker remittances tend to be fairly unimportant for more developed countries. Yet, literature on worker remittances has so far focused mainly on the impact of remittances on income distribution within countries, on the determinants of remittances at a micro-level, or on the effects of migration and remittances for specific countries or regions.
Our research differs from earlier work in three main regards. First, rather than providing case study evidence, we give a broader view, using panel data for a large cross-section of countries for the past three decades. Second, we do not only study the determinants of remittances but we also view remittances as one type of capital flow to developing countries, and we compare the determinants of remittances to those of private and official capital flows. Third, while former research typically defines remittances as the sum of worker remittances (payments from workers who have lived abroad for more than one year), compensation of employees or labor income (payments from workers who have lived abroad less than one year), and migrant's transfers 1 , we use data on workers' remittances only. We focus on this narrow definition and concentrate on workers' remittances to developing countries because we do not want to mix different motivations to remit. 2 The focus of this paper is thus on four questions: First, how important are worker remittances to developing countries in quantitative terms? We provide evidence on the magnitude of remittances relative to key macro-economic variables such as gross domestic product, international trade, and international capital flows.
Second, what are the determinants driving worker remittances? The paper focuses on main macroeconomic determinants of remittances. We use a large cross-section comprising 87 developing countries as well as panel data for these countries with information generally available from 1970 to 2000. The determinants of worker remittances are compared to those of private capital flows and official capital flows. 1 E.g. Ratha (2003) 2 While developing countries usually report worker remittances, developed countries report compensation of employees. Migrants from developing countries who remit can be generally classified as low-or medium-skilled workers. Many of the employees from developed countries who work abroad for one year are high-skilled workers. From an aggregate point of view, the motivation to remit for the two groups might be very different. Third, how volatile are worker remittances to developing countries? We compare the volatility of remittances to the volatility of other types of capital flows. One prior of our analysis is that remittances could be more stable than private capital flows, and that they might even provide a stabilizing element during periods of financial instability.
Fourth, are remittances correlated to other capital flows? From a theoretical background, we could expect workers' remittances to be negatively correlated with private capital flows. If the motives for sending remittances are related to households' budget constraints, migrants might try to shield their families against adverse domestic shocks by increasing the flow of remittances whenever private capital flows become more scarce. Remittances might thus behave quite similar to aid and we, therefore, might expect workers' remittances to be positively correlated to official capital flows.
The paper is structured as follows. In the following second part, we briefly review the theoretical and empirical macroeconomic literature on workers' remittances. In part three, we present our own empirical evidence. We compare remittances to private and official capital flows in terms of magnitude, their determinants, and their volatility, and we provide a correlation analysis between the different types of flows. Finally, we conclude with a summary of our results and an outlook for future research.
The Economics of Worker Remittances
There is a vast body of theoretical and empirical literature explaining the motivations of migrants to remit money to their relatives at home and the impact of remittances on the recipient communities.
Many of these contributions have a microeconomic focus. Since, in this paper, we focus on the macroeconomic determinants of remittances as compared to those of private and official capital flows, we select the papers that we review in the following accordingly. 3
Theoretical Models
While former work has emphasized costs and benefits of worker remittances, recently, the determinants and effect of remittances have moved into the focus of the discussion. Macroeconomic models have, on the one hand, stressed the positive impact of worker remittances on the current account since they provide both foreign exchange and additional savings for economic development. With remittances, an economy can spend more than it produces, import more than it exports or invest more than it saves, and this might even be more relevant for small economies (Connell and Conway 2000) . On the other hand, remittances might perpetuate an economic dependency that undermines the prospects for development. Recipients can become accustomed to 4 the availability of these funds and there can develop a continuing trend of migration of working age population. Additionally, the literature has emphasized the potential occurrence of "Dutch disease" effects which can deteriorate the economy's payment position and worsen the welfare of families not receiving remittances (McCormick and Wahba 2000) . Developing countries are often in the focus of the discussion since remittances are relatively large compared to other capital inflows. In contrast, worker remittances tend to be fairly unimportant for more developed countries.
As regards the determinants of worker remittances, several macroeconomic factors have been singled out in the literature. The black market foreign exchange premium and the presence of domestic banks in the host country have been identified to strongly affect the size of officially registered remittances (El-Sakka and McNabb 1999 , Karafolas 1998 , Russell 1992 . Additionally, remittances are responsive to changes in the interest rate differential between home and host country, government policies, the level of economic activity both in the host and in the home country, wages, political risk factors in the sending country, and the rate of inflation. Also, the magnitude of remittances is influenced by the number of migrant workers abroad as well as by the number and characteristics of their families, and the share of temporary migrants in total migrants (Russell 1986 , Russell 1992 ).
Previous Empirical Evidence
Much of the available empirical evidence on remittances is at the microeconomic level, based on survey data. Mainly, the determinants and the uses of remittances have been discussed. Literature on the implications of remittances on the overall economy is much less rich. 4 Several microeconomic studies indicate that the education and the income level of the migrant and his family are the main determinants of remittances. Durand et al. (1996) show that important determinants shaping the amount remitted include the migrant's wage and job situation, the number of dependents at home, marital status, and age of the migrant. Brière et al. (2002) use Dominican data to examine the two main motives to remit, i.e. the intention to insure relatives at home against changes in income and the intention to invest in the home country. They find that the factors determining the magnitude of remittances are the migrants' destination, gender, and household composition. The motive of migrants to remit also crucially depends on whether migration is temporary or permanent. For temporary migrants, remittances are often obligatory, while remittances send by permanent migrants are gifts to relatives in the home country (Glytsos 1997) .
Using the German SOEP, Oser (1996) also provides evidence for behavioral differences between permanent and temporary migrants when deciding to remit. Even though remittances decline when migrants decide to stay in the host country, they continue to send money to their home country. Agarwal and Horowitz (2002) recently tested altruism versus risk sharing motives to remit and gave evidence supporting the altruistic incentive. Due to the fact that there has been extensive migration 5 from small island states, part of the literature concentrates on remittances to these microstates only.
Influences of migration and remittances are especially large on island communities, and remittances are an important source of income for these economies. Research has also shown that remittances make a real contribution to both savings and investments of these countries (Brown 1994 , Brown 1997 , Brown and Ahlburg 1999 , Connell and Conway 2000 .
The main problem of microeconomic case studies is that they tend to undervalue the macroeconomic impact of remittances by focusing on isolated communities. Therefore, several studies have looked also at the macroeconomic effects of remittances and found that remittances often provide a significant source of foreign currency (El-Sakka 1987 , Taylor et al. 1996b ) . Haderi et. al (1999) find, for instance, that remittances to Albania crucially affect the country's inflation and the exchange rate. For Eastern European countries in transition, León-Ledesma and Piracha (2001) show that remittances have a positive impact on productivity and employment. Banuri (1986) argues that there is also a negative effect on the macroeconomy of the receiving country because remittances abrogate protectionist policies installed by governments in order to protect investment and profit in the industry sector. While overall investment rates increase with the volume of remittances, there can be a Dutch Disease effect if investment shifts from the industrial sector to the agricultural sector. Chami et al. (2003) link the motivation for remittances with their effect on economic activity. They show that the moral hazard problem in remittances is severe and hence their effect on economic growth is negative.
Regarding the macroeconomic determinants of remittances, there is no strong consensus in the literature. Straubhaar (1986) uses Turkish data to show that the size of remittances is influenced by the income situation and the labor market situation in the immigration country and by the home country's political stability. Economic benefits, which are proxied by exchange rate changes and by changes in the real return of investment, did not affect the flows of remittances here. Evidence for India, however, shows that remittances in the form of repatriated deposits grew at a faster rate in response to interest rate differentials created by the fall in international interest rates (Nayar 1989).
In his study of remittances of Greek guest workers, Lianos (1997) gives evidence that, along with the income of migrants, inflation rate, exchange rate, interest rate, number of migrants and the unemployment rate, also cohort effects are important in determining the volume of remittances.
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New Empirical Evidence
One shortcoming of the existing literature on worker remittances is that it mainly relies on microeconomic studies and, therefore, does not fully address the main questions of our current study. We thus begin by presenting evidence on the magnitude and the determinants of worker remittances received by developing countries using a large panel data set. 5 Data presented in the following are drawn from a sample of 87 developing countries, for which information was generally available from 1970 to 2000 (Table 1) 
Magnitude
Contrary to earlier predictions that remittances would lose importance over time due to declining migration rates (Macpherson 1992 Eastern countries, including Lebanon, Yemen, and Jordan. Half of the Middle Eastern countries in our sample receive more remittances than private capital from abroad. The proximity of these countries to oil-producing OPEC countries and the resulting demand for labor is certainly a 5 We use "worker remittances" received by all countries reported in the IMF Balance of Payments Statistics Yearbook. For a discussion on the measurement of remittances in the IMF statistics and for evidence on the magnitude of world remittances, including "worker remittances", "migrant transfers", and "labour income", see Russell (1992) and Russell and Teitelbaum (1992) . 6 We excluded Angola, Anguila, Barbados, Hong Kong, Mongolia, Montserrat, Netherlands Antilles, Solomon Islands, Turkmenistan, and Uruguay due to missing data. However, several countries have even experienced a significant expansion of remittances, when comparing it to growth rates of other capital inflows. 52 percent of the countries had higher growth rates of remittances compared to private capital flows and 49 percent had higher growth rates of remittances compared to official capital inflows.
Macroeconomic Determinants
The review of the empirical and theoretical literature above has revealed a list of macroeconomic variables that can be expected to have an impact on the volume of remittances that countries receive. In this section, we provide some more formal evidence on whether these variables can explain some of the large variations in the importance of remittances that we observe across countries. We run panel regressions using remittances over GDP as well as remittances in per-capita terms as the dependent variables. We use the feasible GLS estimator in order to account for autocorrelation and heterogeneity in the data and to be able to include time-invariant effects 7 . We also run the same type of regressions for private and official capital flows over GDP in order to 8 check whether the determinants of remittances and capital flows differ (results are summarized in Table 2 ).
In a baseline specification, we include GDP growth, (log) GDP per capita, the domestic inflation rate, the spread of the domestic lending rate over libor and a dummy which is equal to one whenever the country is an island (proxy for isolated economy). In addition to estimating our regressions for the full sample, we additionally split the sample into the 1970s, 1980s, and 1990s.
This split roughly corresponds to the period characterized by the oil crises of the 1970s, the period during and after the debt crises of the 1980s, and the globalization period (the 1990s). Additionally, we run regressions including different sets of regressors in order to check the robustness of our results. The dependent variable is scaled by GDP but the qualitative results are the same for the variables scaled by population. To capture regional differences, we include dummies for Latin
America and the Caribbean, Asia Pacific, North Africa and the Middle East and Sub-Saharan Africa in some specifications. North America and Europe is included as the reference category.
GDP growth is intended to capture the attractiveness of countries for investment. Hence, the expected impact on private capital flows is positive. For official capital flows (aid), we might expect negative or even insignificant signs since aid might be targeted to countries with low growth.
The impact of this variable on remittances is not clear-cut: on the one hand, high growth might reduce the incentives to migrate and, hence, there would be small remittances in countries with high-economic growth. On the other hand, migrants living abroad might want to invest in their high growth home country. Our regression results suggest that these effects of growth on remittance indeed seem to cancel out. There is no significant effect for the full sample, while regressions for each decade tend to show a negative relationship for the 1970s and a positive sign for the 1990s.
For official capital flows, we tend to find the expected negative impact of economic growth, while this variable is mostly insignificant for private capital flows (if anything, we find a negative impact in some of the specifications).
The spread of the domestic lending rate over libor has a similar interpretation as GDP growth since it more directly captures the rates of return on domestic financial assets. The variable is mostly insignificant for remittances (with the exception of negative coefficients that we find in some specifications for the 1970s). For private and official capital flow, we also find no significant impact for the full sample under study. This, however, is due to the fact that the interest rate spread had a different impact on these capital flows in the 1980s compared to the 1990s: In the 1980s, official capital flows went mainly into the high interest countries. In the 1990s, in contrast, the impact of the interest rate spread on official capital flows was negative and significant. For private capital flows, we find a significant effect only in the 1980s. In this decade, however, private capital tended to flows into the low-interest developing countries.
GDP per capita is included as a proxy for the general state of the development of countries.
Hence, we expect a negative coefficient for remittances since, in more developed countries, incentives to migrate and remit are relatively small. For private capital flows, we expect a positive 9 coefficient, since more developed countries also tend to have better financial markets and are thus more attractive from the point of view of investors. For official capital flows and aid, the expected sign is negative, in contrast. This negative effect in fact comes out strongly in the data. For private capital flows, there is a significantly positive impact of GDP per capita in some of the regressions, but evidence is less robust, in particular if some regional dummies are included. For remittances, we find the expected negative coefficient, but this result is driven mainly by the data from the 1990s. In the 1970s and 1980s, we often find an insignificant or even positive impact of GDP per capita on the share of remittances over GDP.
The domestic inflation rate captures the degree of macroeconomic instability. The expected impact on remittances is not clear-cut. While an unstable macroeconomic environment creates incentives to migrate abroad, high inflation might also have a positive impact on remittances. This is because the higher inflation and the greater the uncertainty about future price changes, the lower will be the expected rate of return on money remitted. The expected impact of inflation on remittances would thus be negative. For private capital flows, the expected impact of inflation is somewhat more direct, and we expect a positive sign. The impact of inflation on official capital flows, in contrast, is less clear-cut since donors might to some extent be interested in supporting the population in countries which are macroeconomically unstable.
The empirical results for inflation are relatively weak though. For remittances, we tend to find an insignificant impact, suggesting that the two forces described above cancel out. For official capital flows, there was in fact a trend towards high inflation developing countries in the 1970s. In the 1990s, in contrast, this effect was positive. The net effect for the full sample is insignificant.
Finally, there is a positive association between private capital flows and inflation in the 1980s only.
Stylized facts reported above suggest that remittances are important for island countries. We control for this by adding a dummy indicating whether the country is an island or not. The impact on remittances is expected to be positive. Due to their special geographical location, which can inhibit growth, island countries should receive more remittances. The data strongly confirm our presumption in the baseline specification. Island economies receive more official and private capital flows and remittances flows to islands were significantly smaller in the 1970s, while significantly larger in the 1980s and 1990s. In the specification with all control variables, the island coefficient turns insignificant. The impact of the island dummy on official capital flows is positive and there is no impact on private capital flows.
In summary, results of the baseline specification show that remittances, private, and official capital flows have different determinants and have in particular behaved quite differently over time.
To some extent, however, remittances also share similarities with the two types of capital flows considered. These similarities are in fact not surprising since payments of migrants to their relatives back home are motivated both by market-based considerations and by social considerations. On the one hand, migrants try to shield their families back home from adverse economic developments. On the other hand, migrants have to consider the opportunity costs of sending remittances as an alternative to investing their financial assets abroad.
To shed more light on the possible determinants of remittances and capital flows, we have added to the baseline specification a couple of variables which are intended to capture demographic factors and the structure of the educational system.
We do control, for instance, for the share of females in the labor force. The expected impact on remittances is negative since there is less need to remit money from abroad to women who have stayed behind if women have relatively good employment opportunities 8 . We in fact confirm this result, in particular for the 1980s and 1990s.
We have no strong prior for the effect of female labor force participation for private capital flows and this variable in fact tends to be insignificant (the exception are the 1970s). For official capital flows, the expected impact is ambiguous. On the one hand, the empowerment of women is an important goal of foreign aid programs. Hence, donors might try to target their funds towards countries where the role of females in the workforce is limited. On the other hand, the empowerment of women might be a reason why official aid goes precisely to the countries where women participate in the labor force already. Our results suggest that this second effect dominates:
females labor force participation has a positive impact on official capital flows.
We also control for the age dependency ratio which gives the number of dependents to the working age population. The expected coefficient for remittances is positive. This is because there is a higher need for remittances in countries with a high ratio of dependents to working age population. However, we find the opposite: remittances are smaller in countries with a high agedependency ratio. We do find the positive impact of this variable for official capital flows though.
To some extent, official capital flows might thus be substituting remittances in these countries. This interpretation would not explain though why a high age-dependency ratio has a negative impact on remittances. The negative relationship could rather be explained with the fact that a high share of dependents has a negative impact on migration and thus, indirectly, on remittances. The higher the share of dependents, the fewer people are in the age group in which people typically migrate. Also, the more dependents a population has, the more difficult does it become for those who could potentially migrate to leave their country. Alternatively, a high age dependency ratio might indicate that the country is more developed and hence, the need for remittances is smaller.
Finally, we include 'illiteracy' as a measure for the education and skill level and as a proxy for the expected wage of migrants. 9 The expected coefficient is negative since better educated migrants (lower illiteracy) will earn higher wages and are therefore able to remit more. This effect is not confirmed in the data, we mostly find a positive coefficient in our regressions. A possible 11 explanation is that illiteracy, which is correlated with GDP per capita, is another proxy for the state of development. Hence, the coefficient is negative since, if illiteracy is high, the need for remittances is high as well. For private and official capital flows, we might expect a negative and positive effect, respectively. Private capital flows will be lower and official capital flows will be higher to countries with high illiteracy rates and hence, a low level of education and development.
Due to high correlations with other controlling variables, coefficients change their sign, depending on the specification. In our preferred specification, where all variables are included, we find the expected coefficients for illiteracy.
There are a couple of additional variables that would be interesting to analyze from a theoretical point of view or according to the results of previous studies. However, we decided not to include these variables for the following reasons. Proxies for health such as the degree of human development, the mortality rate, and health expenditures of the government are highly correlated with log GDP per capita. Similarly, school enrollment is highly correlated with illiteracy.
While the above variables have been excluded for econometric reasons, there was also a set of variables for which we did not obtain sufficient data. Data on the number of migrants, for instance, have not been available for a sufficiently large set of countries and a sufficiently long time period.
Also, we could not include dummies for financial crises since available datasets do not include a sufficient number of developing countries and/or do not span a sufficiently long time period. For the same reason, we could not include unemployment as a proxy for the level of economic activity of the home country and/or the social situation of home country. With high unemployment, both the incentives to migrate and the need of the migrants families are higher.
Correlation Analysis
Migrants might use remittances as a stabilizing element for the income of their families back home.
Therefore, we might expect worker remittances to be negatively correlated to private capital flows.
We find that worker remittances are negatively, but not significantly related to private capital inflows when looking at all the countries (Table 3) (Table 3) .
Analyzing the correlation between worker remittances and private and official capital flows on a country-by-country angle, we found no clear pattern. The coefficients of correlation between remittances and private capital inflows and between remittances and official capital inflows both range from being highly positive to highly negative numbers. Nevertheless, some trends are visible.
For most countries in North America and Europe, we find a positive correlation between remittances and private capital flows while for countries in all other regions, the picture is diverse.
In Sub-Saharan Africa, North America and Europe and North Africa and Middle East, most countries exhibit a positive correlation between remittances and official capital flows. In contrast, most countries in Asia Pacific show a negative correlation between remittances and official capital flows.
Volatility Analysis
Comparing the coefficients of variation for worker remittances, official and private capital inflows, variation is highest for private capital inflows, lowest for official capital inflows, and remittances are in-between. Estimating the coefficient of variation of worker remittances to GDP ratio for the 5 regions, we find that variation in remittances are highest for Sub-Saharan Africa and North America and Europe and lowest for Latin America and the Caribbean and North Africa and the Middle East. For official and private capital inflows, variation between countries differs much more than for remittances (Table 4) .
Comparing the volatility of remittances, private and official capital inflows for all countries separately, the volatility of remittances are overall clearly lower than the volatility of private and also of official capital inflows. As can be seen in Table 5 , for more than 80 percent of the countries in our sample, remittances volatility is lower than private capital inflows volatility and for more than 70 percent of the countries, remittances volatility is lower than official capital inflows volatility. These findings provide evidence for the thesis that worker remittances provide a stable inflow of money to the receiving country, compared to other capital inflows.
4 Summary and Outlook
When discussing the integration of international markets, worker remittances typically receive no special attention. This is due to their hybrid nature as being closely related to the integration of labor markets and yet representing flows of financial capital. In this paper, we have thus taken a fresh look at the characteristics and determinants of worker remittances. In contrast to earlier literature, which has studied worker remittances from a rather microeconomic point of view, we have looked into the macroeconomic nature of remittances. One particular goal of the analysis has been to show whether worker remittances share similarities with private and official capital flows.
Since worker remittances are an important phenomenon mainly for developing countries, we have excluded developed countries from our sample.
In a first step, we have studied the stylized facts of worker remittances and capital flows. inflows, but there is no correlation between remittances and private capital inflows. Volatility of worker remittances is for most countries (more than 80 percent) lower than volatility of private capital inflows and also for the main part (more than 70 percent) it is lower than volatility of official capital inflows.
In a second step, we have used panel regressions to find the determinants of remittances and capital flows. Generally, we find that traditional variables such as economic growth, the level of economic development, and proxies for the rate of return on financial assets do not have a clear impact on the magnitude of remittances that a country receives. One likely explanation for this finding is that worker remittances share features of private and official capital flows, which in turn are driven by quite different factors. In other words, worker remittances are to a large extent market-driven, but social considerations play an important role as well in deciding how much money to remit.
There are a couple of additional, demographic factors that affect worker remittances but not necessarily private and official capital flows. Countries with a high share of female employment, a high age-dependency ratio, and low illiteracy rates, for instance, receive more remittances than comparable developing countries. The impact of these variables of remittances, in turn, is often an indirect effect that works through their impact on migration.
In future work, it would be interesting to explore the hybrid nature of remittances in more depth.
It would, for instance, be interesting to control for the impact of migration on remittances. In addition, the stylized facts presented in this paper suggest that remittances might have stabilizing features during episodes of financial crises. Case-study evidence on countries undergoing financial crises might be useful to further study this feature.
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